Abstract
INTRODUCTION
Gastroenterology is a highly competitive and productive field of medical research. Researchers in this field usually have a stronger need for bibliographic information than those in other fields. In the past few years, several bibliometric researches have been devoted to the global research trend [1] , the research output in specific regions [2, 3] and countries [4] [5] [6] , and the share of author origins in specific journals [7] [8] [9] in gastroenterology. However, there still seemed to be a lack of a comparative overview of all gastroenterology specialty journals in the world.
The aim of the current study was to analyze the publications in gastroenterology journals in the new millennium, based on MEDLINE which is freely offered over the internet by the National Library of Medicine in the United States of America. Special attention was paid to specific types of articles, e.g. randomized controlled trials. Because researchers might not publish solely in one journal during a period of several years, a new analytical method was also proposed to calculate the share of authors publishing in only one journal among all authors in each journal. This new indicator may serve as another dimension to author origins in a journal.
MATERIALS AND METHODS

Journal selection and data sources
The specialty journals of gastroenterolog y were limited to those listed under the subject heading of "gastroenterology" in MEDLINE. The master file of journals in MEDLINE was first downloaded (ftp://ftp. nlm.nih.gov/online/journals/lsi2008.xml, accessed on September 8, 2008 ) and a total of 141 gastroenterology journals were identified. Due to cessation of publication and name changes, not all journals were still available.
The bibliographic entries of papers belonging to selected journals were downloaded from MEDLINE on the PubMed web site (http://www.ncbi.nlm.nih. gov/sites/entrez/, accessed on September 8, 2008 ). The downloading consisted of journals with a Perl script. The retrieval was limited to papers published since 2001. The format type of the retrieval was MEDLINE.
Study design
One bibliographic record with the MEDLINE format contains pairs of tags and data, e.g. PMID-14647050 and AU-Lee SD, where PMID (PubMed unique identifier) and AU (author) are tags. Some types of tags, e.g. AU, PT (publication type) and MH (medical subject headings term), might appear more than once in one record. Some types of tags are not obligatory and might not be present in every record.
The downloaded datasets with MEDLINE format were merged and transformed into one single file with the structure of entity-attribute-value (EAV) [10] for further efficient processing, where entity stood for the PMID of a paper, attribute for the tag, and value for the data. For example, the pair "AU-Lee SD" in the paper of "PMID-14647050" would be converted into "14647050
From the EAV file, the numbers of papers in each journal during the years of coverage were first calculated. The processing was limited to papers categorized as "journal article" in the publication type field. In addition, only papers published between January 1, 2001 and December 31, 2007 were included in this analysis.
The articles were also counted according to their publication type. An article might not contain only one publication type. For articles with the publication type of randomized controlled trial, their distribution in journals over the years was computed.
In computing the productivity of individual researchers in all gastroenterology journals, the methods of "total author counting" [11] was adopted. Each author of an article was recognized as having written one article, and then the number of articles authored or coauthored by each researcher during the 7-year period was counted.
Because an author's full name has been indexed in MEDLINE since 2002 and one fifth of the original publications did not contain the full author name [12] , authors in the current study were identified according to the conventional author indexing of MEDLINE, i.e. last name, up to two initials of first and middle names, and/or a suffix abbreviation. Different authors with the same last name and initials would not be specifically differentiated in aggregate statistics. However, the name ambiguity would be considered in listing the most prolific authors.
For each journal, the total number of authors who had published in the journal during the 7-year period was calculated as the denominator and then the number of authors who had never published in other gastroenterology journals during the 7-year period was computed as the numerator. The fractional number for each journal might suggest the breadth of author origins.
Statistical analysis
The programming scripts with Perl version 5.10.0 (http://www.perl.com/) were written for downloading and computing. As a popular computer language since the internet era, Perl belongs to the open source software and can be freely downloaded and distributed for use. The National Library of Medicine also provides examples of Perl scripts for use of Entrez programming utilities from PubMed.
Only descriptive statistics, frequency in count and percentage, were displayed. As to the publication type of these articles, reviews accounted for 17.2% (14 005 Table 2) . Among all authors, 82 174 had published only one article, 22 192 two articles, 10 672 three articles, and 26 703 more than three articles. On the other hand, 92 429 authors had published only in one journal, 22 585 in two journals, 9996 in three journals, and 16 731 in more than three journals. The share of authors publishing only in one journal among all authors of the journal was generally higher in journals with apparently narrower research fields or locality, e.g. "Eksperimental'naia i Klinicheskaia Gastroenterologiia (Experimental & Clinical Gastroenterology)" (95.5%), "Revista de Gastroenterologia del Peru" (84.0%), "Eating and Weight Disorders" (81.0%), "Revista de Gastroenterologia de Mexico" (79.4%), and "Journal of Health, Population, and Nutrition" (78.0%) ( Table 2) .
RESULTS
According to MEDLINE
The top 10 prolific researchers in these gastroenterology journals are listed in Table 3 . They were from seven institutions in six countries: three in the USA, four in Europe, and three in Asia. Only two of the top-ranked researchers were surgeons (Masatoshi Makuuchi and Markus W Buchler).
DISCUSSION
The current study demonstrated the most recent trend in publications from gastroenterology specialty journals worldwide. Gastroenterology publications have continued to prosper in the new millennium, not merely due to the expanded coverage of MEDLINE or the growth of a single journal. The number of randomized controlled trials has also increased, but their growth rate has slightly lagged behind that of other articles. Numerous researchers participated in gastroenterology publications; a substantial number of the authors were active in research and had multiple publications. Gastroenterology journals thus showed diverse authorships in which many authors of a journal also published in other specialty journals.
The current study chose MEDLINE as the data source because of its open access and international visibility. To compare the "quality" of scientific publications, people have adopted the controversial citation statistics and "impact factor" in recent years. Because the quantity of citations has increased tremendously and the databank of citations is not freely open to the public, the monopolized data from the black box cannot be extensively verified. Normally, most researchers just need a quick orientation in the field of interest, e.g. the features of journals, the most prolific authors or facilities, or the hottest subjects. Such requests can be easily satisfied by free MEDLINE after processing, without resorting to commercial databases which most individual researchers around the world can hardly afford.
Despite collective growth since 2001, the increases and decreases in individual gastroenterology journals could be observed. Among all journals, the "World Journal of Gastroenterology" was most striking. Not only had it published the greatest number of articles since 2003, but it had also attracted the most authors. Along with quantitative growth, the "World Journal of Gastroenterology" also had more randomized controlled trials. According to an earlier bibliometric analysis on the "World Journal of Gastroenterology", the author origins of the Journal had become more diverse by geographic distribution since 2003. From the analysis in the current study, the majority of authors in the "World Journal of Gastroenterology" did not only publish in this Journal during the study period. Both of these facts indicated that the "World Journal of Gastroenterology" had established its position in international gastroenterology publications. The global research community has frequent fervent disputes about the quality of journal articles [13] . There appears to be a growing discontent about the misuse of the impact factor in hiring, promoting and grantawarding. Researchers usually consider several factors when choosing a journal to publish their research results. A research article should be judged by its content, and not merely by the journal in which it was published. That is, the impact of an individual article should not be evaluated by the journal impact factor. The function of the academic journal as an effective platform for scientific communication can never be overestimated. Time will show which editorial team acts best.
The major limitation in the current study was the separation of distinct authors. The ambiguity of author names is an unresolved problem of bibliometric research [14] . Although MEDLINE started to index full author names in 2002, the problem still remains. Not every journal print author names in full. Besides, not every author spells their forename consistently in different articles. For example, Buchler MW appeared as Markus W Buchler, Markus-W Buchler, and Markus Wolfgang Buchler. Most cases of ambiguity existed in authors of East Asian origin. Because of homonymous features in Chinese/Japanese/Korean characters, a lot of distinct authors might share the same full name spelled in Latin letters. Therefore, the share of exclusive authors (never publishing in other journals) in each journal in the current study represented only the lowest estimate.
In conclusion, global gastroenterology publications demonstrated a continuous growth in the new millennium. The change was most striking in certain journals. Regular bibliometric analyses on the trends and specific topics would help researchers publish more efficiently and allow editors to adjust the policy more accurately.
